(12) INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World InteUectual Property 
Organization 
International Bureau 




iiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiin 



(43) International Publication Date (10) International Publication Number 

2 June 2005 (02.06.2005) PCT WO 2005/050783 Al 



(51) International Patent Classification^: HOIQ 3/26, 
H04L 27/02 

(21) International Application Number: 

PCT/EP2003/012089 

(22) International Filing Date: 30 October 2003 (30.10.2003) 

(25) Filing Language: English 

(26) Publication Language: English 

(71) Applicants (for all designated States except US)i TELE- 
COM ITALIA S.P.A. [rr/TT]; Piazza degli Affari, 2, 
1-20123 Milano (IT). PIRELLI & C. S.PA. [IT/IT]; Via 
G. Negri, 10, 1-20123 Milano (TT). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): COPPI, Francesco 
[IT/rr]; Telecom Italia S.p.A., Via G. Reiss Romoli, 274. 
M0148 Torino (IT). CROZZOLI, Maurlzio [IT/IT]; Tele- 
com Italia S.P. A., Via G. Reiss Romoli, 274, 1-10148Torino 
(IT). DISCO, £>aniele [IT/IT]; Telecom Italia S.p.A., Via 
G. Reiss Romoli, 274, 1-10148 Torino (IT). SCOTTI, Re- 
nato [rr/TT]; Telecom Italia S.p.A., Via G. Reiss Romoli, 
274. M0148 Torino (TT). 



(74) Agents: GIANNESI, Pier, Giovanni et al.; Pirelli & C. 
S-p.A., Viale Sarea, 222, 1-20126 Milano (TT). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG. BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ. EC, EE, ES, H, GB, GD. GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP. KE, KG, KP, KR, KZ, LC, 
LK. LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, FT, RO, RU, SC, SD, SE, 
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (BW, GH, 
GM, KE, LS, MW, MZ, SD. SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH. CY, CZ, DE, DK, EE, 
ES, R, FR, GB, GR, HU, IE, TT, LU, MC, NL, FT, RO, SE, 
SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA. 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 

— as to applicant's entitlement to apply for and be granted 
a patent (Rule 4.17(ii)) for the following designations AE, 
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, 
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, 

[Continued on next page] 



(54) TlUe: METHOD AND SYSTEM FOR PERFORMING DIGTTAL BEAM FORMING AT INTERMEDIATE FREQUENCY 
ON THE RADIATION PATTERN OF AN ARRAY ANTENNA 




'RF 



00 

1/^ (57) Abstract: A method of performing digital beam fomiing on the radiation pattern of an array antenna (34) comprising a plurality 
^5 of antenna elements (34a-34c), each antenna element being coupled to a signal processing chain, said method comprising a weighting 
1^ phase in wliich at least a complex weight coefiBcient (W^, Wt) is applied to a digital signal in a corresponding signal processing 
^> chain, characterised in that said digital signal is an intermediate frequency digital signal (Sif; S]f^), and in that said weighting ptiase 
comprises the following steps: a) duplicating said digital signal into a first and a second digital signal; b) processing said first and 
second digital signals by: - multiplying (15, 17) said first and second digital signals respectively by a real (W,) and an imaginary 
(Wj) part of said complex weight coefScient; - applying a Hilbeit transform (14) to that signal which is multiplied by the imaginary 
1^ part (W,) of said complex weight coefficient; c) combining (18) said processed first and second digital signals into a weighted digital 
1^ intermediate frequency signal (S^. Sjp^) by subtracting said second signal from said first signal. 
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